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Preface

One of the essential elements in a state government plan and budget for postsecondary
education is an enrollment forecast. In many states the projections of enrollment made
recently by individual institutions and campuses have tended to be unduly optimistic.
After twenty years of growth, it has been difficult to begin to plan for either stable
enrollments or even decreases in enrollment.

In October 1973, under contract with the Commission for Higher Education, State of
Indiana, the Academy for Educational Development began a study of the financial plan-
ning for state government support of higher education in Indiana. Mr. Andrew H. Lupton
has directed this study. As an essential part of this investigation, the Academy entered
into a subcontract with Purdue University in May 1974, to prepare an analysis of enroll-
ment projection techniques.

Purdue University selected from its staff Betty M. Suddarth, Research Coordinator for
Student Services, and Thomas N. Gunderson, Associate Registrar, to direct this analysis.
Kenneth M. Kalamuck and Franklin E. Woeste became research associates. In addition
N.M. Parkhurst, Registrar, Purdue University, and his entire staff, along with represen-
tatives from the other five state-supported institutions of higher education in Indiana
cooperated. In every sense this was a study team.

Because the enrollment analysis prepared by the Purdue University team is of general
interest and potential usefulness to other states, the Academy for Educational Develop-
ment is making this report generally available.

It should be added that this project for the Indiana Commission was made possible by a
grant from the Lilly Endowment of Indianapolis.

The methodology of this study employs models not used in other studies and so con-
tributes to the technique of enrollment projections. At the same time other factors not
included in this study may very well influence the future course of enrollments in public
institutions of higher education: the enrollment of "non-traditional" students, the future
enrollment experience of private colleges and universities resulting from public policy
developments, and other factors.

Enrollment projections are not yet based upon an exact science. Pubiic policy
decisions, economic circumstances, social objectives, and individual decisions will con-
tinue to influence, and complicate, the enrollment experience of American higher educa-
tion. The Academy for Educational Development believes that this report will assist the
Indiana Commission for Higher Education in its own planning and budgeting activities of
the future and is hopeful that it will be helpful to other states.

Alvin C. Eurich
President
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1 Introduction

Information concerning potential postsecondary enrollments is essential to conduct
financial, facility and program planning for postsecondary institutions. Therefore, the In-
diana Commission for Higher Education through the Academy for Educational Develop-
ment, Inc. initiated a study at Purdue University to develop enrollment projection models
for the public postsecondary institutions in the State of Indiana.

In order to project public postsecondary enrollments, the total enrollments for all the
institutions in the state, both public and independent, needed to be considered. Data for
all Indiana institutions were collected for freshman, sophomore, junior, senior, other,
professional and graduate levels. I ndividu41 institution and individual campus projections
were made for the public institutions. Independent school data were used to project
enrollment by level in the aggregate.

Of paramount importance was a predictive system which would be appropriate for the
1975-77 biennium as well as `hrough the period ending in 1990. At the same time
suggestions for future design or refinements of the predictive system, as well as
recommendations for additional data acquisitions, were objectives of the study.

Various state and institutional studies in Indiana and elsewhere have been conducted
over the years. Up until 1971, linear models have been successful, at least on a state level.
However, the historical trend of the data is changing and linear models are no longer ade-
quate for most institutions.

Any mathematical model used, however, is merely a representation or abstraction to
describe the actual situation in a useful analytical language. Even though the model is
constructed using scientific procedures, its value in answering any given need is gov-
erned by the fundamental assumptions on which it is based. For example, the historical
period of time used influences the result. The base period selection is a matter of judg-
ment. The main assumptions must be that some historical pattern exists, that it can be
identified, that data can be collected to measure it, and that this pattern reflects what is to
occur in the future.

It is important to recognize the difference between projection or forecasting and future
planning. Planning, if properly implemented and scheduled, utilizes the projection to
generate activity that can cause events to occur that are contrary to the projection. For in-
stance, given a projected downward trend in some enrollment characteristic, an ad-
ministration might create and execute plans that would successfully halt the decline or
create an upward change. Thus, the projection would ultimately appear to be erroneous,
but, in reality, would be the instrument causing the action leading to the discrepancy.
Consequently, projections can be valuable tools for shaping the future. The projection
must be appraised later, when the future arrives, to reveal the role played by the projec-
tion itself.

10
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2 Review of Other Studies and Methods

Enrollment projections for postsecondary institutions have been made for nearly every
state. In addition, several national projections have been undertaken. Abstracts of in-
dividual studies reviewed are given in the Appendix. A general discussion of these studies
is presented here.

Various methods have been used to project enrollments. It is mathematically possible
to present enrollments as a function of time alone, but this method does not take into ac-
count ally other effects on enrollment. While variables such as per capita income, tuition
rates, and other socio-economic factors have been investigated, they have not been
successfully related to enrollment factors. In addition, predictions of these variables are
themselves difficult. The most frequently used and historically satisfactory variable,
along with time. has been the relationship of the college-age population to enrollment.
The college-age population can be determined from either birth data for the appropriate
time period. high school graduates, or population data. Estimates of future high school
graduates and future population age groups are, in reality, dependent upon the exten-
sions of the birth data from ear lier years. Most states, including Indiana, have difficulty in
obtaining accurate historical high school information, especially for private high schools.
Population data developed for other purposes frequently do not consist of the ap-
propriate ages for the college-age group, and except for census years, they are estimates.
Births, however, are recorded with a high degree of accuracy in most states and are
available for projecting at least eighteen years of college enrollments. Consequently, the
use of birth data as an input variable in the model is the most reliable method of deter-
mining the college-age population.

Most enrollment projections consider changes in the college-age population and
changes in the percentage of that population enrolled in postsecondary institutions. This
perces .tage is called the enrollment rate. Cohort survival has been defined as the techni-
que used to track individuals through the various primary and secondary school grades,
through high school graduation. and then to college. The ratio method has been defined
as expressing freshmen or a given college group (e.g. total undergraduates) as a ratio of
the appropriate age group. A few studies used county or regional population data, but
most used state population data. Several stuaies predicted individual institutional
enrollments and then summed these to determine the total for the state. Other studies ob-
tained total state enrollments and allocated these back to the institutions to determine
their individual enrollments. Most prediction studies undertaken before 1970 used linear
regression techniques to project the percentage of the college-age population attending.
college. These techniques fit the statistically "best" straight line to the past data. By
means of extending this line. the projected enrollments are obtained. In some cases, the
freshmen were predicted and then advanced, using advancement ratios to project
successive classifications of undergraduate students. A procedure employed more fre-
quently used the linear regression technique to predict total undergraduate students and

Si 11
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then allocated these students into the four undergraduate classes. Both of these techni-
ques were used in 1955 and 1968 for the State of Indiana. In a 1969 Indiana study only the
freshmen were predicted and advanced for the appropriate upper classes. Figures 1. 2.
and 3 demonstrate the degree of accuracy of these projections. Details cuncerninc these
studies are reported in the Appendix. Prior to 1972 the projections are acceptably ac-
curate when compared to the actual enrollments. A linear trend, however, with a positive
slope preiicts a constantly increasing enrollment rate. Thus, these earlier studies have
been overprojecting the enrollment rates and, consequently, total enrollments since
1972. Overestimation was also the result in national, as well as other state studies, which
utilized linear regression techniques. Even so, linear projections were still used in several
recent studies.

To counteract overestimation, many of the more recent studies used a constant
percentage of the appropriate population. This percentage was often based on an
average of the more recent years, and in some instances was based on the most recent
year only. Still other authors of reports relied primarily on subjective judgment and in-
creased the enrollment rate for a selected period and then used a constant rate. Ir these
cases, no historical trenos were considered in the projected enrollments.

Autoregression, a technique used by economists when dealing with time series data.
was used in at least one study. This technique is appropriate when successive values of
the variable are correlated. Forecasted data are then obtained by weightinc ...revious
values of the variable to be forecast. Since this study was only recently completed, the
success of this technique cannot be measured at the present time.

For recent national projections, the U.S. Office of Education has used linear regres-
sion, constant percentages and logistic growth curves, depending on the historical data.

Computer software packages have been developed in some states to produce student
flow models based on pobabilities of the transition of a student from one category to
another. The technique, sometimes referred to as a type of Markov Process. is similar to
advancement ratios but is more complex. For example, instead of expressing
sophomores as a percentage of the freshmen for the preceding year. sophomores are
categorized on the basis of various inputs such as transfers, freshmen advanced to
sophomores. retained sophomores, etc. Thus, the student body is divided by level and
source category. New entrants from high school, transfers. continuers, graduates and
withdrawers are usually identified. While these models are fairly complicated. they are, of
course, depenaent upon the amount and the quality of the input data. Most of the studies
used data from the most recent year only. Frequently subjective estimates for certain
enrollment categories were necessary uecause of limited input data.

Problems encountered in many states revolved around incompatible or incomplete
data. Few technical institutions were projected due to t i e lack of historical data and the
categorization of enrollments. Adult education projections were avoided for the same
reasons. Graduates from private high schools frequently had to be estimated. Migration
factors. for both the general population and college students, were difficult to assess and
were, therefore. usually ignored.

Special mention should be made concerning a report by Lins' and a preliminary docu-
ment by Wing and Tsai' which both focus on methods of enrollment projection. Lins
presents tour methods: curve fitting, ratio, cohort survival and correlational analysis. In
reality, there is little difference in technique between ratio and cohort survival. Ad-

CI 12
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7

ditionally, correlational analysis and curve fitting can be similar. Wing and Tsai covered
these methods and techniques such as moving averages and exponential smoothing. The
latter techniques are only appropriate for short range forecasting to "smooth" out
cyclical trends in basically horizontal data.

Wheelwright and Makridakis' in an economic text describe forecasting methods in
detail and point out: "In any modeling effort there is a choice. We can either construct a
simple model which may not completely duplicate reality or we can build a highly
sophisticated and complex model which can be accurate but which also requires a large
amount of effort and resources to be developed and manipulated. Even if the most
sophisticated model could be developed, there would still be some part of reality that
could not be explained by the model. The number of factors in real life phenomena is in-
finite." (pp. 80-81)

In conclusion, as the model becomes more sophisticated, the historical data re-
quirements become both more exacting and extensive. The accuracy of any projection is
dependent upon the completeness and accuracy of the historical data, the theoretical
model used including the assumptions required, and the continuation of a relationship
from the past to the future. Sophistication of technique must be balanced against the
practical realities of modeling costs and future uncertainties.

1 Lens. L J Methodology of Enrollment Protections for Colleges and Universities. The American Associa-
tion of Collegiate Registrars and Admissions Officers. 1960

2 Wing. Paul and Tsai. Yung-mei Higher Education Enrollment Forecasting. (Preliminary Draft) National
Center for Higher Education Management Systems at Western Interstate Commission for Higher Education,
Boulder. Colorado. 1974

3 Wheelwright. Steven C and Makridakis. Spyros. Forecasting Methods for Management. New York. 1973
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3 Demographic and Economic Background Data

The potential age group available to attend postsecondary institutions is an important
variable in determining future enrollments. In order to reflect accurately the potential age
group for Indiana, population, migration and birth data were collected and analyzed.

The State of Indiana and the United States haie followed similar population and birth
trends. Indiana's births have accounted for approximately 2.6 percent of the United
States births (Table 1, Figure 4). Further, Indiana's population has represented between
2.5 and 2.6 percent of the United States population for many years (Table 2, Figure 5).

Because of these similar population and birth trends, it is possible to use Indiana birth
and population data to predict postsecondary enrollments in Indiana even though many
of the students are not from Indiana. The results of using national data, which would be
required to compensate for out-of-state enrollments, would simply be the same as apply-
ing a constant multiplier to the state data.

These similar state and national trends also indicate that migration is not an important
factor in population data for the state. Estimates of migration for the state for the last six
years, using population changes, births and deaths, resulted in an average net in-
migration of less than one tenth of one percent. Consequently, births eighteen years
earlier can be used to predict college freshmen, as migration should not create any
significant difference between the number of eighteen year olds and the number of births
eighteen years earli.?r. Corrections for mortality are not necessary, if the age group used
in the projection (.;..)nsists of only one age, since only a constant multiplier would be
applied to correct for mortality. However, if a composite age group is used, mortality
must be considered, as the mortality factor is different for each age of the composite.

The most accurate oirth figures available were obtained from the Indiana State Board
of Health. Completeness tests on birth registrations were made in 1940 and 1950 by the
United States Public Health Service. These tests indicated a 96.5 percent completeness
of registration in 1940 and a 99 percent completeness in 1950. The United States Census
Bureau determined it was unnecessary to compensate for underregistration after 1959.
Therefore, the completeness of registration was assumed to be 100 percent from 1960 to
the present. Linear intapolation was used to obtain the percentages of completeness
between those known for 1940, 1950, and 1960. Table 3 gives the registered births, per-
cent completeness, and corrected births for the years 1941 to 1973. Figure 6 shows that
the peak birth year was 1957. It follows that the eighteen year olds in 1975 should be the
largest group for the projection period. In 1975, the number of eighteen year olds will be
106 percent of the 1973 group. By 1990, however, the number of eighteen year olds will be
only 80 percent of the 1973 group.

Many Indiana campuses obtain a large proportion of their enrollments from contiguous
regional or county areas. For this reason each public institution was requested to supply
reports depicting the geographic distribution of the students enrolled for the most recent
year. These reports demonstrated that ten campuses drew over 70 percent of their



Table 1 9

BIRTHS IN INDIANA COMPARED WITH
I3IRTI!S IN THE UNITED STATES (1935-72)

Year

Registered

Births in the

United States

(thousands)

Registered

Births in

Indiana

(thousands)

Births in Indiana

as a Percent of

Total in United States

1935 2155 52.9 2.46%

36 2145 54.0 2.52

37 2203 36.1 2.55

38 2287 60.2 2.63

39 2266 58.3 2.58

1940 2360 61.7 2.61

41 2513 65.6 2.61

42 2809 73.7 2.62

43 2935 74.7 2.54

44 2795 71.4 2.55

1945 2735 68.4 2.50

46 3281) 85.5 2.60

47 3700 96.4 2.60

48 3535 92.5 2.62

49 3560 94.2 2.65

1950 3554 93.3 2.62

51 3751 101.1 2.70

52 3847 104.4 2.71

53 3965 105.4 2.66

54 4078 109.0 2.67

1955 4104 108.4 2.64

56 4218 113.4 2.69

57 4307 115.7 2.69

58 4250 112.5 2.65

59 4298 112.7 2.62

1960 4258 112.7 2.65

61 4268 112.2 2.63

62 4167 108.7 2.61

63 4098 107.0 2.61

64 4027 106.0 2.63

1965 3760 98.1 2.61

66 1606 95.7 2.65

67 3521 93.6 2.66

68 3S02 91.5 2.61

69 3571 93.8 2.63

1970 3718 99.4 2.67

71 3559 95.5 2.68

72 3256 87.1 2.66

Births in the United States from U. S. Bureau of the Census,
Statistical Abstract of the United States, Washington, D.C. Births
in Indiana from the Indiana State Board of Health.
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Table 2

Year

POPULATION IN INDIANA COMPARED WITH
POPULATION IN THE UNITED STATES (1935-72)

Population Population in Population in

in Indiana United States Indiana as Percentage
(millions) (millions) of U.S. Population

1935 3.352 127.2 2.63%
36 3.367 128.0 2.63
37 3.391 128.8 2.63
38 3.399 129.8 2.62
39 3.410 120.9 2.61

1940 3.428 132.5 2.59
41 3.455 133.7 2.58
42 3.481 134.6 2.59
43 3.477 135.1 2.5'
44 3.440 133.9 2.57

1945 3.427 133.4 2.56
46 3.702 140.7 2.63
47 3.773 144.1 2.62

48 3.877 146.7 2.64
49 3.958 149.3 2.65

1950 3.964 151.9 2.61

51 4.069 154.0 2.64
52 4.148 156.4 2.65
53 4.186 159.0 2.63

54 4.245 161.9 2.62

1955 4.337 165.1 2.63
56 4.433 168.1 2.64
57 4.508 171.2 2.63
58 4.565 174.1 2.62

59 4.638 177.1 2.62

1960 4.673 180.0 2.60
61 4.724 183.0 2.58

62 4.725 185.8 2.54
63 4.780 188.5 2.54
64 4.856 191.1 2.54

1965 4.922 193.5 2.54

66 4.999 195.6 2.56
67 5.053 197.5 2.56
68 5.093 199.4 2.55
69 5.143 201.4 2.55

1970 5.203 203.8 2.55
71 5.244 206.2 2.54
72 5.291 208.2 2.54

Population figures obtained from U.S. Bureau of the Census, Statis-
tical Abztract of the United States, Washington, D. C.
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12 Table 3

L,IVE BIRTHS IN INDIANA (1935-72)

Year

Number of
Births

Registered

Percent

Completeness

of Registration

Number of Births

Corrected for

Under-registration

1935

36

37

38

39

52,909

54,034

55,825

59,908

58,183

95.3%

95.5

95.8

96.0

96.3

55,518

56,580

58,272

62,404

60,418

1940 + 61,660 96.5 63,896

41 65,594 96.8 67,762

42 73,706 97.0 75,986

43 74,672 97.3 76,744

44 71,354 97.5 73,184

1945 68,444 97.8 69,984

46 85,515 98.0 87,260

47 95,758 98.3 97,414

48 9'4,131 98.5 93,534

49 93,949 98.9 95,090

1950 + 93,256 99.0 94,198

51 101,099 99.1 102,017

52 104,469 99.2 105,311

53 105,723 99.3 106,468

54 109,008 99.4 109,666

1955 108,430 99.5 108,975

56 113,450 99.6 113,906

57 115,727 99.7 116,075

58 112,486 99.8 112,711

59 112,670 99.9 112,783

1960 112,711 100.0 112,711

61 112,208 100.0 !12,20P

62 108,700 100.0 108,700

63 106,956 100.0 )06,956

64 105,96? 100.0 105,962

1965 98,075 100.0 98,075

66 95,658 100.0 95,658

67 93,619 100.0 93,619

68 9:,511 100.0 91,511

69 93,795 100.0 93,795

1970 99,379 100.0 99,379

71 95,499 100.0 95,499

72 t7,140 100.0 87,140

the S.itt cif

E'..ircentages of completeness for 1940 and 1950 reported in San. Shaprio

ani joseph Schachter, "Birth Registration Completeness, Ur.ited States,"

Public flecilrn Reports, LXVII, No. i6, (Washington, D.C.: U. S. Govt.

Printing Office, 1.950) , pp. 513-24. -
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enrollments from an area cQnsisting of, at most, three counties (Table 4). All other cam-
puses had enrollments dispersed sufficiently throughout the state such that state birth
data were deemed appropriate.

Births from the county areas presented in Table 4 were compared to state births by
standardizing the births and conducting paired t tests. The paired t test indicates whether
a difference in the distributions (i.e. area births vs state births) is statistically significant
or not. The standardized births in Allen County, Lake County, and the area of Clark and
Floyd Counties were not significantly different from the standardized state births.
Therefore, for campuses drawing from these areas, the state birth data were used. The
other county areas were significantly different from the state as far as birth data were
concerned. Enrollment data for the schools drawing heavily from these areas were pro-
jected using both the area and state birth data. The resulting projections were weighted
according to the percentage of students enrolled from the area and the percentage of
students from outside of the area in the fall of 1973.

Net migration was investigated for the areas given in Table 4. Information was collected
from United States Census Reports, Indiana Vital Statistics and an unpublished Indiana
University population study. Using population changes, births and deaths for the time
span of interest, various migration patterns were found for the specified counties and
areas. Several difficulties arose in trying to estimate migration. Examining the total pop-
ulation for a five year age group did not necessarily explain the migration for the age
desired, namely eighteen year olds. The migration pattern in many of the counties fluc-
tuated throughout the span of years considered. For example, during a given period of
time there was a net out-migration for the total population while during another span of
years there was a net in-migration. To properly account for migration the cumulative
effect over the eighteen year time span from birth to college age is required, and, conse-
quently, an adequate correction method would be difficult to implement.

For all the counties and areas used for projections except the area consisting of
LaPorte and Porter Counties, the magnitude of the annual net migration was generally
one percent or less. The LaPorte and Porter County area had an annual net in-migration
of about one and a half percent. It should be realized that any smooth migration trend
would be accounted for by a nonlinear regression technique that used a ratio of freshmen
births eighteen years earlier as the dependent variable and time as the independent
variable. The migration trend, of course, would then also be projected as part of the
future. Therefore, only migrations whicn have no simple pattern could pose problems.
For the current study it was assumed that migration influence was negligible for the areas
used

Investigation of economic factors indicated that average charges for full time resident
degree credit students have been steadily increasing for both the public and the private
institutions in the United States. The average public charges ha e risen 13 percent from
1962 to 1972 while the average private charges have risen nea..1 24 percent during the
same period (Table 5). Figure 7 shows the relationship betwe3n the ratio of enrollments
in public and private schools and the ratio of their average costs. It demonstrates clearly
that as the costs of private institutions have risen in relation to the costs of public in-
stitutions. the enrollment in private institutions compared to public institutions has
decreased. If this trend continues into the future, it seems clear that the percentage of
students enrolled in the private sector of higher education will continue to decreise.

22
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Table 4

INDIANA PUBLIC CAMPUSES WITH HIGH PERCENTAGES
OF ENROLLMENTS FROM REGIONAL AREAS

Campus

Indiana University:

East

Fall, 1973

Regional Percent of
Area Total Enrolled

from Region

Wayne and 80.1
Fayette Counties

Fort Wayne Allen County

Kokomo Howard, Cass
& '.Miami Counties

Northwest Lake County
South Bend St. Joseph &

Elkhart Counties
Southeast Clark &

Floyd Counties

Indiana State University:

Evansville

Purdue University:

71.3

75.3

86.4
86.0

78.8

\'anderburgh County 75.7

Calumet Lake County 84.5
Fcrt 1.Vayne Allen County 70.7
North Central Laporte & 89.6

Porter Counties
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However, it will probably level off eventually as there are some schools whose drawing
power appears to be nearly independent of their charges.

Interestingly, while the average costs for both private and public full time enrollment
are increasing, these costs as a percentage of median family income have been decreas-
ing (Figure 8). While rising average college costs may be a factor tending to decrease
enrollments, the fact that these costs are decreasing compared to income should
minimize the factor's effect.

In summary, the following statements concerning the population and economic data
relevent to projecting enrollment in Indiana institutions of postsecondary education can
be made:
1. Indiana birth data are appropriate for use in predicting state enrolimentras well as

enrollments for institutions that receive students from a statewide distribution.
2. Enrollments for institutions that draw from those counties or areas that have birth

data whose variation is not statistically different from that of the state data can be pro-
jected using state birth data.

3. Enrollments for institutions that draw from those counties or areas that have birth
data whose variation is statistically different from that of the state data can be pro-
jected on area and state birth data if weighted appropriately.

4. Migration is not a significant factor for the state or areas considered.
5. The ratio of enrollments in the public and private sectors is sensitive to the ratio of the

average costs charged by these sectors.
6. College costs, although rising in terms of constant dollars, have actually decreased

relative to family income, which casts doubt upon the belief that they will be responsi-
ble for overall enrollment decreases.

25
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17

AVERAGE CHARGES FOR FULL-TIME RESIDENT
DEGREE CREDIT STUDENTS IN THE UNITED STATES

(1972-73 dollars)

Year
Costs

Private
Colleges

Costs
Public
Colleges

Ratios
Private to
Public

1962 $2425 $1267 1.91

1963 2518 1285 1.96

1964 2611 1301 2.01

1965 2686 1318 2.04

1966 2762 1334 2.07

1967 2775 1338 2.07

1968 2786 1341 2.08

1969 2869 1364 2.10

1970 2952 1387 2.13

1971 3035 1411 2.15

1972 3098 1426 2.17

Source: Average Charges: "Projection of Educational Statistics
to 1982-83", 1973, Table 44.
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4 Postsecondary Education in Indiana

Fall enrollments of postsecondary institutions in Indiana have been obtained for the
years 1950 to 1973 by the Indiana Association of Collegiate Registrars and Admissions
Officers. These data were received from both public and independent institutions by
freshman, sophomore, junior. senior, other and graduate categories. For the past four
years professional students were categorized separately. The Indiana Vocational
Technical College has reported enrollments for only the past three years. Although these
students were originally reported as freshmen, investigation of their characteristics
suggested that the "other" category was more appropriate. Therefore they were
reclassified as "others".

In order to have a more accurate and complete data base, each public institution was
given a copy of its historical information for audit and modification. Several independent
schools were contacted to correct or augment their information.

Each institution was asked to isolate their professional students for the years preceding
1970 as there was not a separate category for these students at that time. Additionally, the
institutions refined their "other" category to contain only undergraduate students
enrolled in at least one degrae credit course but who were not classifiable in any other
category.

Several definitional problems occurred in attempting to improve the data base. Each in-
stitution has unique ways of classifying students, especially those who do not fall in the
standard undergraduate and graduate categories Consequently, a set of definitions was
developed on the basis of the information provided by the various schools. These
definitions are consistent with current categorizations but, in some cases, may vary from
those used throughout the historical time frame. Recommendations for better data
definitions and collection for future studies will be presented in Chapter 6. The following
definitions were used for the current study.

1. INSTITUTIONS
Indiana's current system of postsecondary education consists of an independent sec-
tor and a public sector. The independent sector included in this report consists of
thirty-seven different institutions. The public sector consists of six institutions which
are cornposecrof thirty-four different campuses, regional institutes and extensions or
extension centers.

2. STUDENTS
All those enrolled in degree credit programs or in courses which may be used to
satisfy the requirements of a degree credit program. Among those not inciuded in this
definition are:
A. Auditors, those students enrolled solely in courses for which no credit hours will

be generated and which cannot be used to. satisfy degree requirements.
B. Pupils enrolled in special children's classes, nursery, elementary, or secondary

school programs though they may be operated by the university.
C. Those enrolled in courses conducted by mail (i.e. correspondence courses).

Rsa
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3. DEGREE CREDIT PROGRAMS
Associate:This is the degree objective of students enrolled in a program comprised of
at least two but less than four years of postsecondary education whether it be for the
first two years of a four-year baccalaureate program or a two-year occupational
program. Completion of the program is signified by the awarding of an associate
degree.
Baccalaureate: This degree objective includes students enrolled in baccalaureate
degree programs comprised of at least four but not more than five years of college
work.
First-Professional: This is the degree objective of students enrolled in programs
which require at least two academic years of previous college work for entrance and a
total of at least six academic years of college work for a degree. Included are the first-
professional degrees in the following fields: Dentistry (D.D.S. or D.M.D. only), Law
(LL.B. or J.D. only), Medicine (M.D. only), Theology (B.D. only), Veterinary Medicine
(D.V.M. only), Chiropody, Podiatry (D.S.C. or D.P.), Osteopathy (0.0.), Optometry
(O.D.). Also included are the students enrolled in the statewide Medical Education
Program. Degrees which require four or five years of college work (Pharmacy,
Architecture, Forestry) for completion of the academic requirements for the degree
are considered as baccalaureate programs.
GraduateMaster's: The degree objective of students enrolled in a program leading
to the master's degree. Such programs require one or two academic years of work
beyond the baccalaureate degree.
GraduateIntermediate: The degree objective of students enrolled in a program
leading to a degree between the master's and the doctorate levels. This achievement
level objective is not intended to be a necessary or logical step between the master's
and doctorate levels. Degrees included here are, Educational Specialist (Ed.S.) and
Educational Administration (Ed.A.)
GraduateDoctorate: The degree objective of students enrolled in a program leading
to a doctorate degree. Included are such degrees as Doctor of Education (Ed.D.),
Doctor of Arts (D.A.), and Doctor of Philosphy (Ph.D.). The degrees of D.V.M., M.D.,
J.D., D.D.S., D.O., etc. are First-Professional.

4. STUDENT CLASSIFICATION
Undergraduate Student Classification: A measure of the undergraduate student's
progress toward an associate or baccalaureate degree objective. The classification
categories are freshman, sophomore, junior, and senior. The classification system
denotes completion of the following amount of degree requirements:

Two Year Four Year Five Year
Degree Program Degree Program Degree Program

Freshman less than 50% less than 25°/o less than 20%o
Sophomore 500/0 to 1000/0 25°/o to 50% 20% to 40P/o
Junior 50% to 75% 40% to 60%
Senior 75% to 100% 60% to 100%

(Students in
enrollment.)

five year programs are classified as seniors in the last two years of their

29
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Professional Student Classification: All students regardless of year of study pursuing
a First-Professional degree as defined above. Students enrolled in the statewide
Medical Education Program are included in the enrollment figures at the institution at
which the students are in residence, except at Evansville where these students are in-
cluded in IUPUI.
Graduate Student Classification: All students pursuing a Master's, Intermediate or
Doctorate degree objective as defined above. Additionally this classification includes
those students who are enrolled in courses which may be used to satisfy the re-
quirements of a graduate degree program but who have not designated a degree ob-
jective program or have not been accepted for the graduate degree program. Included
as well are students who have enrolled to complete the certification requirements
needed to obtain a teaching license if such students are concurrently pursuing a
master's or higher degree objective.
"Other" Student Classification: Those students (as defined in 2 above) not classifiable
in one of the foregoing classifications. They are students who do not hold an un-
dergraduate degree (associate or baccalaureate) and who are enrolled in, at least,
one credit course. They are labeled "Special at Ball State University, "Non-degree"
at Indiana State University, "Evening" or "Special" at Indiana University. "Non-
degree" at Purdue University, and "Extended Services", "Evening", or "Non-degree"
at Vincennes University.

The historical enrollment of Indiana University-Purdue University at Indianapolis
(IUPUI) was obtained by adding the enrollments of Indiana University-Indianapolis. what
had been called Indiana University - Indianapolis Professional Divisions, Purdue
University-Indianapolis and John Herron Institute.

A refinement deemed necessary was to identify the extension centers. These centers
offer degree courses essentially for part-time students that are frequently off the campus.
Many of these individuals are completing requirements for a teacher's license after hav-
ing already obtained their undergraduate degree. Additionally, these enrolments
sometimes represent only one class being taught for some specific purpose.

Because of the limited enrollment information for the Indiana Vocational Technical
College (IVTC). both in terms of the historical time period and the categorization, no pro-
jections of future enrollments were made. In order to report actual state and public
enrollments in a compatible manner with the predicted enrollments, the three years of
IVTC enrollments were deleted from the actual public and total enrollment summaries.

On the basis of the foregoing definitions and data base obtained. Table 6 shows the
summarization of postsecondary enrollments for the State of Indiana from 1950 to 1973.
Enrollments have increased from 58,254 in 1950 to 194.465 in 1973 for an annual average
growth of 5.4 percent.

Tables 7 and 8. respectively. give the enrollments for the public and independent
schools in Indiana. From these it can be seen that, while the public enrollments have in-
creased 279 percent. the independent enrollments have increased 152 percent during the
1950-1973 period. The independent schools had a peak enrollment of 55,666 for the fall of
1970. The public schools recorded a peak enrollment of 143,066 during the fall of 1972.

Figure 9 and Table 9 show the trend of Indiana enrollments as a percentage of United
States enrollments from 1962 to the present. Additionally. Figure 9 includes Indiana pop-
ulation as a percentage of the United States population. While the population trend has
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remained basically constant from 1962 to 1972. Indiana's percentage of United States
enrollments for both the public and independent sectors has decreased. This would in-
dicate that Indiana is not keeping pace with other states in the area of higher education.

Figure 10 compares the percentage of total enrollment that is public for Indiana with
that of the United States. In both instances the percentages are increasing, with the
public institutions accounting for over 77 percent of the total for the United States and
nearly 74 percent of the total for Indiana.
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Table 9

INDIANA POSTSEC01":DARY Et's:ROLLYENT AS
A PERCENTAGE OF UNITED STATES POSTSECONDARY

rr,,:Row.:r.\:T, 1962-1973

Year Pr :'.ate Indiana
F:nrcllr lent as Percent

cf Private U.S.

Public Indiana
Enrollment as Percent

of Public U.S.

Total Indiana
Enrollment as Percent

of Tntd1 U.S.

1962 2.57 2.53 2.54

1963 2.58 2.40 2.45

1964 2.56 2.34 2.41

1965 2.54 2.35 2.42

1966 2.50 2.36 2.41

1967 2.50 2.33 2.37

1968 2.59 2.25 2.34

1969 2.65 2.17 2.30

1970 2.59 2.11 2.23

1971 2.56 2.19 2.26

1972 2.46 2.11 2.19

1973 2.41 2.00 2.10

SGurccs for Natt.-.;nal Data: "Projection of Educational Statistics to 1982-83",
1973, T7ib les 5, 6, and 9. "1973 Fall Enrollment by State", Chronicle of
Higher Educaticn, from the :-;ational Center fnr Educational Statistics, 1974.

Indiana data include enrollments from Tables 6, 7, and 8 of this report and,
also, Indiana Vocational Technical CollegF enrollments.
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5 Projections of Enrollment in Indiana

While enrollment data were available from 1950 to the present, the base period selected
for projection was 1959 to 1973. The latter period was more homogeneous than the total
period because reporting patterns and institutional programs underwent fewer signifi-
cant changes. Furthermore, it was judged to be a period of relative normalcy of sufficient
length to establish trends.

In order to accomplish projections. judgments must be made concerning relationships
and methods. Reliance on historical data is recessary since a basic assumption required
for analytical projections is that the future will reflect the past in some manner that can be
mathematically described. The system chosen, referred to as a mathematical model, is an
attempt to represent the actual situation. In this way trends are incorporated into a
mathematical expression which, when fitted to the past, can carry characteristics into the
future.

Freshman enrollment expressed as a percentage of the births eighteen years earlier
was chosen as the variable to be projected. Other variables considered were total un-
degraduates expressed as a percentage of the eighteen to twenty-oneyear old age group
and total enrollments expressed as a percentage of the eighteen to twenty-four year old
age group. These latter variables were not used because of the lack of independence from
one time period to the next. More specifically, the age group for the sophomores for a given
year is the same age group used for the freshmen for the preceding year, the age group for
the juniors the same as that for the sophomores for the preceding year, and the age group
for the seniors the same as that for the juniors for the preceding year. The total un-
dergraduates, therefore. would contain three groups each year (sophomores, juniors and
seniors) which were from the same population group as three of those in the
preceding year (freshmen, sophomores and juniors). In a similar fashion the total
enrollments would contain groups that are not independent from one another from one
year to the next. This lack of indep.:ndence violates assumptions involved in regression
techniques. Estimates of some of the parameters are biased if the predicted variable lacks
statistical independence. In this study the parameters are not used in a statistical sense
(for example, confidence limits are not appropriate). However, the authors discourage
combining age groups unless adjustments for this relationship (i.e. autocorrelation) are
made.

One way to compensate for autocorrelation is to use autoregression techniques. These
techniques relate succeeding values of a given variable to the preceding ones by various
weighting methods. A weighted average, for example, would be one method. Another
might be the establishment of a relationship over time using the differences between
successive values of the measured variable.

A related assumption in regression techniques is that the residuals, after the regression
curve is fitted. are independent of each other. If this is not the case, autocorrelation of the
residual exists. and again biased estimates of the parameters can occur. The residuals for
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the variable, freshmen as a percentage of births eighteen years earlier, were tested for
autocorrelation and did not have statistically significant autocorrelation. Therefore, or-
dinary regression techniques could be used.

The freshmen as a percentage of births eighteen years earlier were plotted for each
year from 1959 to 1973 by individual campuses for the public institutions as well as for the
total public, total private and total Indiana institutions,

The simplest mathematical function to investigate is a straight line. Simple linear
regression fits the "best" straight line to the given data points by minimizing the squared
deviations of the actual data points from the straight line. Regression lines were.
therefore, fitted to the data, using the year as the independent variable and the percen-
tage as the dependent variable.

It was clear when examining both the graphs and the regression information that in
most cases, a linear fit was inappropriate. Some schools, over the projection period,
would have had greatly reduced freshman enrollments while others would have in-
creased unrealistically. To prevent a limitless rise or fall in predictions, curvilinear
methods were the next logical choice.

Curvilinear extensions of the past into the future that are either ascending or descen-
ding should be subjected to a decay in the rate of ascent or descent which eventually
levels the predicted value. Three simple functions which satisfy this specification are as
follows:

Y a +B
(X+A)

Y ° +B
(X+A)2

Y_

I
(B+CX)

= +1 for descending curves and a = -1 for ascending curves in the upper right
quadrant. a is chosen and, therefore, not a parameter. A, B, and C are parameters. Y
is the freshman enrollment as a percentage of births eighteen years earlier and X is the
year. The rate of change for equation (1) is governed by the second power of X, or time,
while (2) is governed by the third power. This means the rate of change for equation (2)
will be more rapid than (1). Equation (3) has greater flexibility because it has three
parameters and the decay in the rate of change is variable depending upon these
parameters. Furthermore, double curvature is possible with equation (3) while the other
two can curve in only one direction.

For these reasons, equation (3) was selected as the basic equation to apply first. This
type of equation has been used by the United States Office of Education for some projec-
tions. However, they arbitrarily set the parameter, "A", equal to a given constant. This
makes it possible to transform the equation into a linear equation but, at the same time,
reduces the flexibility and requires a subjective decision to be made on the upper limits of
the curve.
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The program NONLINEAR from the Statistical Package for the Social Sciences (SPSS)
was used to obtain the parameters of the specific equations. The main campuses for Pur-
due University and Indiana University exhibited no more than random variation over the
time period. Consequently, since no trend could be established, an average percentage
was used to obtain the freshman enrollments for each of these schools. Equation (3), as a
model, was successful for all the other individual public schools, except for Vincennes
University and Indiana State University. For Vincennes University and Indiana State Uni-
versity, equation (2) was used. Equation (3) was used for the projections of public
freshman birth percentages and independent freshman birth percentages. The results are
depicted in Figures 11 and 12, respectively.

For the five regional campuses with area birth data differing from state birth data, two
equations were developed. One of the equations used freshmen as a percentage of In-
diana births eighteen years earlier as the projected variable. The other equation used
freshmen as a percentage of the area births eighteen years earlier. The general equation,
which weights the area and out-of-area enrollments proportionally to their Fall 1973
geographic distribution, was as follows:

Zk = P_a B akYak+PiBikYik

where Zk freshmen for the kth year

Pa = percentage of enrollment from the area for Fall, 1973

Bak area births for the kth year

Yak = projected freshmen as percentage of area births

P. percentage of enrollment from outside the area for Fall, 1973

Bik , Indiana births for the kth year

Yik projected freshmen as percentage of Indiana births

After the freshmen for each institution, as well as the total public and total private
freshmen were projected, advancement ratios were applied to establish the numbers of
sophomores, juniors and seniors. Tables 10 and 11 give the advancement ratios for the
total public and total independent institutions for each year from 1959 to 1973. Investiga-
tion of trends in these ratios. including individual school ratios, did not yield realistic
results. Consequently. averages based on the most recent three years were used in all
cases. The sophomore. junior, and senior estimates were obtained by applying the ap-
propriate advancement ratio to the freshmen, sophomores, and juniors, respectively, in
the preceding year.

The "other" category was projected for the public institutions as a whole using a type
(2) equation. The predicted variable was the "other" category as a percentage of the total
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public undergraduates. After the public "other" was established, enrollments were dis-
tributed among the individual institutions for each future year on the basis of the in-
stitutions' last three years of "other" historical data. A distribution factor was obtained
by a weighted average of the last three years. The weights are in direct proportion to the
total number of "others" for each of the last three years. Table 12 gives the distribution
factors.

The graduate enrollment was projected for the public institutions as a group and then
distributed among the individual institutions by the same method as that used for the
"other" category. The projected variable was the graduate enrollment as a percentage of
the senior enrollment for the preceding year. For the public institutions a type (1) equa-
tion was used. Table 12 gives the distribution factors used to allocate the graduate
enrollments to the individual institutions.

In both the "other" and graduate categories, the four extension centersPurdue-
Southern, Purdue-Lafayette District, Vincennes-Jasper, and Indiana University-
Evansvillewere projected with constant enrollments because the current percentage of
the public totals for these institutions would have projected unrealistically small
enrollments. Also, the freshman and sophomore enrollments for Vincennes-Jasper were
projected as constants due to the lack of historical data.

For independent institutions the "other" category was projected as a percentage of the
independent total undergraduates using a type (2) equation. The graduate category for
independent institutions was projected as a percentage of the senior enrollment for the
preceding year using a type (3) equation.

Professional enrollments were not projected for either the public or independer
schools. Rather, estimates were obtained from each institution. Most of the professional
programs have essentially limited enrollments based on administrative decisions. Conse-
quentl, these enrollments in the future do not necessarily reflect a function of time or
relationship with past trends.

Table 13 explains the procedure used for the Medical Education Program. While this
program was administered by IUPUI, the past and projected enrollments reflect their
location except for IUPUI-Evansville and IU-Northwest. The IU representatives estab-
lished the projected enrollments for the Medical Education Program.

In the current study the IUPUI riealth programs were not projected for any classifica-
tion. Their actual enrollments were included in the statewide totals presented in Tables 6
and 7. The projections presented here are those established by IU. Again the decision not
to use the regular projection techniques for IUPUI health programs was based on the
assumption that enrollments in these programs are established by administrative policy
rather than historical trends. The IU projections were available up to and including 1984.
The enrollments projected for 1984 were used for an additional six years to 1990. These
projections for IUPUI health enrollments were then added to the other institutions and to
the public state projections to give the enrollments presented in Tables 14 and 15.

Tables 16 and 17, respectively, give the projected independent enrollments and the
total state enrollments obtained from the sum of the independent and public sector pro-
jections.

Figures 13. 14, and 15 give the actual enrollments and projected enrollments for the
public, independent and total state institutions. The two projected lines for the public
enrollments on each graph are a reflection of the two methods used to obtain the projec-
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TABLE 12

DISTRIBUTION FACTORS USED TO ALLOCATE
GRADUATE STUDENTS AND OTHERS TO INSTITUTIONS

Institution

Ball State University

Indiana State University

Distribution Factor of the Public Total

Graduate Other

14.55% 9.29%

- Main Campus 5.55 0.00

Terre llaute Extension 4.16 0.00

Evansville: 0.00 7.81

Indiana University

!.i.ain Campus 27.64 10.60

F.:ast 0.15 0.00

Fort Wayne 3.15 0.00

Kt.; In,:c 1.16 0.00

'[.orthwest 2.98 0.00

- South Rend 4.45 0.00

Southeast 1.82 0.00

II:PUI Nonhealth 8.53 0.00

Purdue University

Main Campus 18.96 11.08

Calumet 4.38 16.50

Fcrt .':ayne 1.17 20.79

:\:orth Central 0.75 11.04

Vincennes University

Main Campus 0.00 7.38

The base for the factors excludes the health enrollments of IUPUI.
f6ctc.i.s do r.r;t total 1007: due to the exclusion of the enrollments

cf the four extension centers that were projected as constants.

4 k
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TABLE 13

STATEWIDE MEDICAL EDUCATION PROGRAM

Where enrolled Actual

Enrollment

Projected

1969 1970 1971 1972 1973 1974-1990

Ball State University 4 10 12 12 16

Indiana State University 8 10 14 16

Indiana University Northwest 4 10 12

Regional Campus

Indiana University It'PUI- 5 10 16

Evansville

Indiana Uni-ersity %lain 48 44 46 67 56 60
Campus

Purdue University :.fain 3 6 12 13 14 16

Campus

University of ::otre Dame 2 10 10 14 14 16

The actual enrollments at all locations except Bloomington for the years 1969 thru 1973
have been included in the IUPUI headcount enrollment reported by Indiana University.
Each institution has, as well, included the students enrolled at that location in their head-
count enrollment. The credit hours generated by these students have been reported only
by the institution at which the student is enrolled.

The students at Evansville were reported only at IUPUI for 1972 and 1973. Beginning in
the fall semester of 1974, both Evansville and Northwest will register only at IUPUI. The
headcount enrollment and the credit hours generated will be reported by IUPUI.
Therefore. the Evansville and Northwest projections will be reported with the IUPUI pro-
jection.

For this projection the actual enrollment at IUPUI has been adjusted so that the head-
count of these students is reflected only once during each year. At each location these
students have been reported as professional students.
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tons. One is based on total public enrollments and the other is obtained by summing the
projections for all the individual public campuses. Rather than adjust one or the other,
both are presented as independent estimate's of the total public enrollment. The largest
discrepancy is approximately three percent. Considering the diversity of the individual
campus projection curves, the similarity for public totals lends credibility to the methods
used.

Using the projected enrollments obtained from Tables 15 and 17 and the actual
enrollments in Tables 6 and 7. the following observations can be made:

1. While 74 percent of the freshmen are currently enrolled in public institutions, 82
percent of this group will be enrolled in public institutions by 1990.

2. The percentage of total undergraduates in Indiana enrolled in public institutions is
estimated to increase from 72 percent in 1973 to 80 percent by 1990.

3. The percentage of total enrollments in Indiana in public ir,stitutions is estimated to
increase from 73 percent in 1973 to 81 percent by 1990.

The United States Office of Education estimates 79 percent of the total enrollment will
be in public institutions by 1982. which is the last year of their projection period. This
compares with 78 percent for Indiana by 1982. Total enrollment projections in Indiana for
1982 represent 1.9 percent of the United States enrollment projections for that year. This
is consistent with the historica data presented in Table 9 in Chapter 4. It must be
remembered that IVTC is not included in the current projections for Indiana. Therefore,
the Indiana data are not directly comparable to the United States data.

Of interest is the comparison between enrollments on the main campuses with the
regional and extension campuses. Tables 18 and 19 show these projected Vthcategories.
Students attending main campuses accounted for 64 percent of the total public enroll-
ment in 1973. This is expected to drop to 61 percent by 1990.
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6 Recommendations For Developing
Future Projections of Enrollment

As stated earlier, an enrollment projection can only be as precise and explicit as the data
on which the projection is developed. This fact becomes quite evident to anyone who
accepts the task of preparing such projections. Most enrollment projection endeavors
reveal that much more exacting historical information is needed to develop meaningful
and useful data for planning purposes. Unless these relevant needs are explored and un-
less action is taken to collect the information, the process of developing an adequate
base for more detailed enrollment estimates is delayed. Insofar as the institutions in this
state are concerned, the primary problem is the accessibility of information. The informa-
tion needed to develop more meaningful enrollment projections is not foreign to but
characteristic of and inherent in all institutions of higher education. The quality and
magnitude of higher education in Indiana require information about the higher education
system which is both understandable and manageable if that system of higher education
is to maintain its reputation for quality and continue to grow and expand its service.

It is the recommendation of this study team that the Standardized Enrollment Report
developed by the Enrollment Task Force and submitted on February 19, 1973, be im-
plemented immediately as the report which all institutions of postsecondary education in
the State of Indiana must prepare to report their enrollment throughout each academic
year with the following exceptions and modifications:
1. The extant informational needs regarding financial and program planning must be

identified so that superfluous detail can be omitted from the reporting requirements.
For example, if contact hours are irrelevant for planning purposes, delete that infor-
mation from the recommended report. Those sections thai are not needed should be
eliminated while those retained should be collected as part of the improved data base.

2: Institutional enrollments must be reported on the basis of the student's degree objec-
tive. In view of this, further delineation of undergraduate students is needed within the
baccalaureate level. Lower and upper division categories are insufficient detail. They
should be replaced by the four undergraduate designations depicting progress
toward that objective with the respective definitions as follows:

Two Year Four Year Five Year
Degree Program Degree Program Degree Program

Freshman less than 50% less than 25% less than 20%
. Sophomore 50% to 100% 25% to 50% 20% to 40%
Junior 50% to 75% 40% to 60%
Senior 75% to 100% 80% to 1000/0

Though course or instructional unit enrollment is vital to financial planning it cannot
serve the purpose of classifying a student's progress toward his degree objective.
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Classification by instructional unit enrollment assumes standardization of the manner
in which institutions assign course numbers. It further assumes that all students take
courses from an established series for a given year of study. Neither of these assump-
tions is true.

3. Correspondence course enrollment should not be reported as an integral part of the
Off-Campus enrollment. A school that gives instruction by mail, sending lessons and
examinations to a student periodically, and correcting and grading the answers
returned should report the enrollment in such courses independent of any other
category of students. Students enrolled in such courses should be reported by
achievement objective. Their enrollment status (i.e. full or part time, resident, credit
hours, etc.) should be categorized in the same manner as other students. Additional
information needed for correspondence students is the number of students enrolled
at the time of reporting, the number of lessons processed, and the number of courses
completed since the last time the enrollment was established.

4. Students enrolled in courses as listeners, receiving no credit, must be isolated from
the students enrolled who do receive credit. Though auditing is a recognized part of
the service provided by nearly all postsecondary institutions, auditors should not be
included with students enrolled for credit. If this category were clearly labeled, it
would produce an additional refinement of the data.

5. Information regarding students who are new to or who are reentering the institutions
would be useful in analyzing and/or determining the causes for shifts in enrollment
patterns. Categories of students which should become an integral part of the Stan-
dardized Enrollment Report are:

Beginners New students who have not previously attended an institution of
higher education.

Transfers Students who are new to that institution and have previously been
enrolled at some other postsecondary institution

Reentries-- Students who previously attended, interrupted their program for what-
ever reasons) and have now resumed their degree objective.

6. The geographic origin of the students by Indiana counties and by state and country
outside of Indiana is fundamental to the development of enrollment projections for
certain types of institutions. While a report containing this information for each in-
stitution is not needed every semester, such a report prepared annually for the fall
semester would detect changes in enrollment patterns and could improve the ac-
curacy of enrollment projections.

7. The !'ReportPri ac of" date described in the recommended Stanoardized Enrollment
Report should be further defined. The definition in that report should be replaced by
the following: The date in the session selected for determining student enrollment is
to be that date deemed most appropriate by each institution, but in no case will the
date selected be later than the end of the regular late registration and schedule revi-
sion period as designated in the school's academic calendar for the session.

8. The Indiana Comm;ssion for Higher Education should create a team of individuals
composed of commission staff and institutional representatives familiar with
academic record keeping procedures. The major purpose of this team would be to
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assist institutions in preparing the report to assure compliance of the data reported
with the stated definitions of the elements. It should be the further purpose of this
team to make definitional modifications as appropriate to refine the report itself and
thereby make it a useful management information source.

The modified Standardized Enrollment Report recommended should amply meet the
needs of the Commission and its staff. It would provide the more specific information
needed and resolve the problems which emerged when this study team began using the
historical data available at the present time. These problem areas were and are as follows:

1. Aggregate graduate student data are difficult to deal with in projections. Differentia-
tion of graduate students on the basis of their objective is required to improve the
degree of accuracy of the projection.

2 All students are not classified consistently. The recommended report would resolve
the current practice of concurrently, on the same table of enrollment data, depicting
one group of students enrolled by degree objective while another group is categor-
ized by program.

3. Extension and/or off-campus enrollment must be reported separately from campus
enrollment in order to accurately represent the respective unit's enrollment. Informa-
tion for the students in the extension, similar to that for campus students, is needed
for planning and projection purposes.

4. Enrollment in non-credit programs, which is an integral part of an institution's func-
tion. is information which the present reporting structure does not definitionally ac-
count for or identify.

Since budgets are developed for an annual operating period, enrollments should be an-
nualized to correspond to this method of fiscal planning. The primary emphasis of those
who work in and with institutions of higher education appears to be with those students
currently enrolled. Little if any attention is devoted to the student once he reaches his
enrollment objective. The data pertaining to the students who complete their objective
should be an integral part of the management of any system of postsecondary education.
If properly integrated in the planning for the system of higher education, an overabun-
dance of professions in a field with a restrictive or limited job market might be averted.
Further. new programs can be implemented and existing programs can be expanded, if
needed, to utilize to the fullest extent the services and facilities of all institutions. The
benefits of such planning are boundless for both the institutions and the students. For
these reasons it is recommended that a report providing information relative to achieve-
ment objectives attained, including the area of specialization, be designed and im-
plemented as soon as possible for submission on an annual basis by each institution.

It is recommended further that the cur rent reporting procedure to IACRAO continue.
This is necessary both to evaluate the present projections for accuracy and to update or
initiate projections until sufficient data have been collected with the new reporting forms
to establish historical trends.

As discussed in Chapter 2, efforts are being made in some states to develop computer
packages which will allow input of the most recent data to produce continuously updated
enrollment projections. The current study has convinced the authors that this is extreme-
ly restrictive unless an interactive mech Anis Ti is included. Investigations at many points
during th,- process of the projection are essential to determine the appropriate
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mathematical models to be applied. Modules to produce certain basic information on
which to make these choices would be helpful, but a complete package would eliminate
the opportunity for decision-making within the process unless a great deal of expense
and effort is expended.

A future study using the current projections as input should be instituted to relate these
fall enrollments to total annual credit hours. Investigation of cyclical trends for individual
institutions might be informative. Given the restrictive time frame of the current study and
the lack of compatible information concerning credit hours, such an investigation could
not be included.

More complete information needs to be obtained from the Indiana Vocational
Technical College. As this type of institution attracts more postsecondary students, their
impact should be investigated. The casual student must be differentiated from the stu-
dent pursuing a program of some length. Enrollments must be reported with some con-
sistency in order to include this group with the other postsecondary institutions. The new
reporting form recommended should be useful in this area.
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APPENDIX

Abstracts of Enrollment Studies

These abstracts are in alphabetical order according to the state for which the study was
conducted. Within a state, they are in alphabetical order by author. National studies are in
the front.
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NATIONAL

The Carnegie Commission on Higher Education. New Students and New Places.
McGraw-Hill. 1971.

This study was concerned with the direction of higher education through the year 2000. It
included a projection of total enrollment in the U.S. during that period. Projections were
also given by various institutional types. Most projections were given at ten year intervals.

Methodology and Findings

No actual methodology or base period was given. However, numerous qualitative
assumptions and conclusions were presented. The projections were based on the 18-21
and the 18-24 year old age groups. The underlying philosophy of the projection was that
enrollment trends would be determined by changes in the rate of growth of the college
age population and a continuation of the long run upward trend in enrollment rates. The
commission concluded that the following factors influence enrollment.

A. Factors that increase enrollment

1. Increased student grants and liberalized student loan policy
2. More effective recruitment of minority and disadvantaged students
3. Open access to public two year colleges
4. New community colleges.

B. Factors that decrease enrollments

1. Reduced time for baccalaureate degree
2. More two year programs
3. Reduced job market for some college majors. The commission felt that this would

not discourage many but might affect a student's choice of major.

The study suggested, "Policies should be developed to preserve and strengthen the
financial condition of the private institutions, so that they will be able to maintain a
reasonably stable share of total enrollment." The assumptions and conclusions of the
commission were:

A. Assumptions

1. Adequate funds would be forthcoming from public sources.
2. Growth would not be inhibited by a change in the demand for college graduates or

by structural changes in higher education.
3. The age distribution of students would not change.
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B Conclusions for 1970-1980

1. The percentage of all students enrolled in two y..ar colleges would increase from
28 to 31%.

2. The percentage of all students enrolled in comprehensive colleges would increase
from 31 to 32%.

3. The percentage attending doctoral-granting institutions would drop from 30 to
27%.

4. The percentage attending public institutions would rise from 75% to 79%. It will
further rise to 81')/0 by 2000.

The commission adjusted their projections based on the above factors and the beliefs
that adult education would grow, graduate education would decline due to job markets
and institutional policies, and retention rates in upper divisions would decline due to in-
creases in two year colleges.

Lins. L. J. Methodology of Enrollment Projections for Colleges and Universities.
AACRAO. 1960.

This was a general study on methodology commissioned by AACRAO. In addition to
presenting fundamental graphing and arithmetic procedures, four basic methods were
discussed:

1. Curve fittinglinear, logistic, parabolic. Lins limited this technique to the
relationship of past enrollments to time only.

2. Ratiodefined as he technique used to determine the ratio between college age
population and enrollments.

3. Cohort-survivaldefined as the extent to which a group survives from 1st grade
through college.

4. Correlational analysisLins excluded the relationship with only and defined
this as the relationship of enrollments with one or more independent factors, for
example, the number enrolled related to the number of high school seniors and
per capita income.

Johnson. Charles E., Jr. "Changing Trends in College Enrollment." College and Universi-
ty. Fall, 1973.

The author stated that previous changes in college enrollments were due to increased
births 18 years earlier and the tremendous growth of 2 year colleges. Nationally,
enrollments increased 133% between 1960 and 1972. Proportionately more Blacks and
women are attending college with a decline recently in the rate for white men. The author
stated that the enrollment rates are affected by the availability of colleges, the finaRcial
ability of students, the availability of financial aid, the desire for a college education, the
felt need for a college education for an occupation, and high school graduation rates.
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Parker. Garland. "High Tide-Low Tide. The Enrollment Projection. A Useful Tool." Paper
delivered at the 60th Annual Meeting of "le American Association of Collegiate
Registrars and Admissions Officers. April, 1974.

This was a paper presented at the 1974 AACRAO meeting whk:h gave some general
methods of projection.

Methods discussed were:

1 Projections based on estimates of subunits of incoming students. Survival rates
are then computed and projections made. It was suggested that headcount be es-
tablished first and then FTE data obtained.

2. Projections based on a constant percentage change of enrollments.
3. Projections which assumed a constant percentage of some other data, for exam-

ple. national enrollment data.
4. Projections based on subjective judgment.
5. Projections based on the relationship of enrollments to births, age groups, etc.
6. Projections based on the comb;nation of any of the above.

The author recommended tempering all the methods with judgment.

Simon. Kenneth A. and Frankel. Martin M. Projections of Educational Statistics to 1981-
82. U.S. Department of Health. Education, and Welfare. National Center for Educational
Statistics. 1972.

Projections of enrollments for the U.S. (50 states and D.C.) were made b; sex, control,
attondalice status. degree/non-degree credit, and type of institution to 1981 based on
1961-71 data using various variables and curves. Very detailed methodology was
presented with models tailored to each category.

Methodology:

A. General

1 Data were taken from accredited institutions of higher education listed in the
Education Directory of the Office of Education (72-73).

2. Projections were based on 18-21 year olds.
3 Projections were based on 1961-1971. This was considered better than a longer

time span due to more recent policies and better recent statistics.
4. General equations were fitted to the data, depending on the situation. as follows:

a. Enrollment was projected as some constant percentage of another variable.
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b Enrollment as a percentage of 18-21 year olds was projected as a linear func-
tion of time.

y a bt t time
y , enrollment as a percentage of 18-21 year olds
(or 1C year olds for freshman enrollment)

c. Enrollment as a percentage of 18-21 year olds was projected using a logistic
growth curve.

y enrollment as percentage of age group
I e

(-a+bt)
t time
k value determined before fitting the equation

This can be transformed to Z log and
a straight line fitted to Z. k - y

d. Enrollment was projected as some constant. T.lis was usually the 1971 value or
an average of recent values.

5. In cases 4b or 4c, the curve was used merely to establish the value of y at 1981,
then a new curve or straight line was fitted between the last observed point (usual-
ly 1971) and the 1981 point. The dependent variable may be either a percentage of
some age group or actual enrollments. In non-higher education cases, logarithmic
functions were sometimes used for this "adjusted equation." For higher education
a straight line was used. This adjustment was done to provide better agreement
between the last observed points and first projected points. This is a subjective
procedure.

B. Specific

1. For each category, projections were actually made by sub-category of
men /women; 2 or 4 year: Public/Private, for example, men in 2 year private in-
stitutions. These sub-categories were then summed.
Methods 4a, b, c. d (above) were used depending on their applicability but, in
general, the methodology was usually:
a. Degree credit and non-degree credit: Sub-categories were projected assum-

ing enrollment as a percentage of 18-21 year olds was a function of time. Part-
time/full-time were projected separately in each category and for un-
dergraduate and graduate based on the 1971 percentage that were full-time in
each category.

b. FTE was obtained by summing categories in 'a" above as follows: For degree
credit the number of FTE = the number of full-time + 33 °/o of the number of
part-time. For non-degree credit the number of FTE = the number of full-time +
28% of the number of part-time. The percentages were obtained from a 1964
survey of FTEs and credit hours.
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c. First time degree credit was obtained the same as in "2a" above except the
percentages were the percentages of 18 year olds.

d. Resident Graduate Students were obtained by assuming that the trends shown
by Resident Graduates as a percentage of degree credit enrollment in 4 year
institutions will continue. This was usually taken as a constant percentage, fre-
quently the 1971 value.

e. Undergraduate and first professional degree credit enrollments in four year in-
stitutions were obtained by subtracting the resident graduate enrollments
from the total enrollments in four year institutions.

Thompson. Ronald B. Projections of Enrollment, Public and Private Colleges and Univer-
sities 1970-1987. AACRAO. December, 1970.

This study projected total enrollments by state and by sector (public and private) for the
years 1970 to 1987. It used the enrollment rates of the 18-21 year old age groups of the
various states. The age group was the sum of the births from the appropriate years.

Methodology:

1. Two projections were made. One used a 1950-1969 data base, and the other used
a 1960-1969 data base.

2. The study observed that more tnan 60°4 of those who were in college were part of
the 18-21 year old age group.

3. The 18-21 year old age groups were obtained by summing births 18, 19, 20, and 21
years previous to the desired year. No correction was made for the differing mor-
tality rates of the different ages.

4. The projected enrollment rate was obtained by connecting the two endpoints of
the enrollment rates of the base period with a straight line and extending that line
from the base period to 1987. This method increases the enrollment rate annually
by the average annual increase during the base period. This projection method
utilizes the data trom only two years of the base period (the first and last years)
and igr ores the data of the other years.

5. Since the U.S. Office of Education first distinguished between public and private
institutions in 1964. this study assumed the same control of institutions existed
from 195C to 1964 as existed in 1964.
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Watkins. Boyer ly "Future Enrollments Now Seen Falling Far Short of PreVious Projec-
tions.- Chronicle of Higher Education. Vol. VIII-2, 1973.

The author reported that both the Carnegie Commission and the National Center for
Educational Statistics have revised recent enrollment estimates downward. The Carnegie
Commission reduced their estimates of total enrollments from 13 million to 11.4 million in
1980 and from 16.6 million to 13.7 million in the year 2000.

The author cited the demographic changes behind this revision as follows:

1. High school graduation rates are leveling off.
2. Fewer 18-21 year olds are going to college despite their increase in number.
3. The percentage of college age white males attending college is decreasing and

the percentage of college age white females is leveling off.
4. While non-degree credit enrollments are rising, degree credit enrollments are

leveling off or decreasing.
5. Graduate resident enrollment is leveling off and first professional degree enroll-

ment is rising.
6. The United States birth rate is decreasing.
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ALABAMA

Alabama State Commission for the Higher Education Facilities. Alabama Institutions of
Higher Education Enrollment Projections. 1971-1980. 1971.

The purpose of this study was to develop a computer program to yearly update 10 year
enrollment projections. Method 1 projected a pool of high school students (private
schools were not included) which were used to project freshmen who in turn were used
to project total enrollments by institution. These were then summed for the state.
Sophomore, junior and senior data were not used. Method 2 was the same as method 1
but projected by the type of institution and then summed for the state. Method 3 used the
ratio of first time students by type of institution to the college-age population for projec-
tion and then obtained the total. Method 4 projected the total and then obtained first time
students. The college-age population was defined as 18-24. Data from 1962 were used as
the base period. Linear regression was used but it was assumed that if a negative slope
existed, the proportion would decrease at a slower rate each year and approach a steady
state. The same assumption was made for an increase. The method was apparently sub-
jective.

ARIZONA

Thomas. Alfred. An Enroliment Forecast for Arizona State College at Tempe. 1953.

This study was essentially a very detailed and in-depth summary of date about Arizona
secondary education and enrollment at Arizona State College at Tempe. The study was
divided into three parts. The first contained a review of national projections. Part two was
concerned with data relevant to elementary and secondary enrollment in Arizona. Part
three contained a large amount of information about Arizona State College at Tempe.
Total enrollment was projected for only two years (1960 and 1970). No methodology was
presented. Attempts were made to interpret past enrollment trends as results of various
policies.
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DELAWARE

Brown, C. Harold. Demographic Factors Associated with Higher Education in Delaware
and Enrollment Projections from 1966 to 1975. University of Delaware. 1966.

This study estimated college-age population by the census method to account for high
migration. This method uses population data, births and deaths to estimate migration for
a given Ix. iod. Enrollments projected only full-time undergraduate students for the three
state institutions. The base period was from 1960 to 1966. A linear regression model
applied to the proportion of the college-age population (18-21) was used. Confidence in-
tervals were given for the projectionsa questionable procedure on extrapolations.

The following assumptions were made:

1. The trend of in-migration and out-migration of college-age youth will remain the
same

2. The basic policies of admission and retention will remain the same.
3. There will be no major wars. etc.
4. The proportion of high school graduates who attend out-of-state institutions will

remain the same.
5 The availability of physical facilities and operating costs will keep pace with

enrollments.

Rives. Norfleet W.. Jr. Delaware Population and Higher Education Enrollment: Current
Estimates and Projections to 1990. University of Delaware. 1973.

This study presented a method for estimating the population by age group in a state that
has a heavy in-migration. An estimated college-age cohort group of 18-24 was used to
project resident undergraduate enrollments which were converted to FTE.

Three projections were made under the following different assumptions:

1 A constant rate which was the average of the last 3 years was assumed. This rate
was 160/o of the age population.

2. An increase over the average of the last 3 years which was assumed to reach a rate
of 200/0 of the age population by 1990.

3. An increase over the average of the last 3 years whicil was assumed to reach a rate
of 25% by 1990.

The state totals obtained were distributed among institutions. The public sector was
assumed to grow from 90% to 93%. One method assumed the same proportion would be
in the individual institutions as that which currently exists. Another method assumed
differential growth. All the decisions appeared to be subjective.
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ILLINOIS

Froehlich, G. J. and Carey, R. C. Higher Education Enrollment in Illinois 1960-2000.
University Bureau of Institutional Research, University of Illinois, Urbana. December,
1969.

This study projected enrollment in the State of Illinois by level from 1970-2000. The ratio
of students to 18-21 year olds was used. Enrollment by level was obtained by applying the
percentage of the total enrollment in 1969. No actual model was presented. Subjective
judgment appears to have been used freely.

Methodology:

1. The study compared the 18-21 year old populations of Illinois and the U.S.
2. To obtain the Illinois population of 18-21 year olds previous to 1985, birth data were

used. For 1985 to 2000, Census Bureau projections were used. Figures for Illinois
were available at five year intervals. Figures for the intervening years were obtained
by applying to national figures the percentage that the 18-21 year old population of
Illinois would be of the U.S. 18-21 year old population. The percentages were arriv-
ed at by interpolating the figures given at five year intervals.

3. The enrollment rate of 18-21 year olds in Illinois was projected by applying its
average annual increase experienced between 1960 and 1969.

4. This rate was then adjusted for the effects cif the Viet Nam War and of new
colleges. Methods of adjustment were not presented.

5. The enrollment rates for the latter part of the projection period were obtained by a
different method which was not presented.

6. The enrollments by level (upper and lower divisions, professional and two
graduate levels) were obtained by dividing the total enrollments by the propor-
tions experienced in 1969.

7. A comparison of this projected enrollment to the sum of the projected enrollments
made by the individual institutions showed the sum to be 5 to 15 percent higher for
total enrollment. A comparison of enrollment projections by level showed great
variation in the projections' differences.
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INDIANA

Elliott, T. M. College Attendance in Indiana. August, 1969.

This study projected total undergraduate enrollment by level (freshman, sophomore,
junior, and senior) in Indiana for 1969-1985. Linear regression was used to obtain
freshmen, and advancement ratios were used to obtain the other categories. The study
also included a census of Indiana freshmen from 1968. This included much county and
regional data. Some of its highlights were:

1. Approximately 850/0 of the freshmen in public regional campuses were from the
immediate geographic region of the campus.

2. There was a net in-migration of freshmen to Indiana.
3. The ratio of Indiana residents who were freshmen anywhere to Indiana high

school graduates was 0.66. This compares to a value of 0.54 obtained for 1960.
4. Approximately 78% of the freshmen enrolled in Indiana were Indiana residents.

The census did not include Ancilla Domini, Frankfort Pilgrim, or Indiana Vocational
Technical College. The projection apparently included the first two.

Methodology:

1. A 1950-1968 data base was used.
2. Freshmen were projected for Indiana by a multiple linear regression technique

that used the ratio of freshmen to births 18 years previous as the dependent
variable and time and the number of births 18 years previous as the independent
variables. The former was found to be the dominant independent variable. A
slight negative weight was found to be associated with the latter independent
variable. This would lower abnormally high projections and could be due to the
fact that a large number of college freshmen are not 18 years old.

3. Sophomores, juniors and seniors were obtained by using advancement ratios
averaged over the most recent five years.

4. Total undergraduate enrollment was obtained by summing these four categories.

Gunderson, T. N. Projections of Enrollment in Indiana Colleges and Universities, 1972-
1982. February, 1972.

This study projected enrollments in the state of Indiana by control (public, private,
public-main campus and public-regional campus) and level (freshman, sophomore,
junior. senir.r. graduate and other) for Indiana institutions through 1982. Projection was
by means of linear regression on the enrollment rate to predict freshmen. Other levels
were calculated by applying advancement ratios.
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Methodology:

The projections included Indiana Vocational Technical College. The data base used was
the fall enrollments as reported to IACRAO for 1967-1971. This short base period was
thought better than a longer one due to changing policies. Linear regression was used
with time as the independent variable and the ratio of freshmen to births 18 years
previous as the dependent variable. First professional enrollment was included with
graduate enrollment.

A. Projection of statewide enrollment

1. Linear regression was used (as stated above) with state births to obtain freshmen.
2 Sophomores. juniors, and seniors were projected using advancement ratios

averaged over the ten most recent years.
3. Graduate students were obtained by applying a five year average of the ratio of

graduate students to the sum of freshmen of the year of interest and the seniors of
the previous year.

4. The number of "others" was set arbitrarily equal to 10.000.

B Projections by type of control (public, private, public-main campus and public-
regional campus)

1. Method I used the freshmen predicted for the state and allocated them to control
type by the control type's percentage of state freshmen. This percentage was ob-
tained by using linear regression on it as a function of time.

2. Method II projected freshmen for each control type as they were projected for the
state total.

3. In both methods, categories other than freshmen were projected by methods
similar to those used for the state.

4. It was notld that the projections of methods I and II were very close. The
statewide projection was slightly higher than the sum of the private and public
projections.

Parkhurst. N M. and Suddarth. Betty. Potential Enrollment For Indiana Colleges and Un-
iversities. 1955-1972. Indiana Conference of Higher Education. 1955.

Projections of enrollments were made for Indiana from 1955 to 1972 based on 1933-1954
(including and excluding 1943-1950 as "atypical") data. Several models were used in-
cluding one projecting by class and using advancement ratios. High school graduates
and 12th grlders were also projected. While detailed methodology and alternatives were
presented. Model C was recommended.
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Methodology:

1. The base periods were 1933-1954, 1933-1942 and 1951-1954.
2. Population and birth data comparing Indiana and the United States were

presented. Birth data were obtained and corrected for underregistration. Mortality
rates were applied to obtain the 18-21 year old groups.

3. Projections
a. Undergraduate projections using six models and two different bases were

made.
Model A used past enrollment as a linear function of time.
Model B used past enrollment as an exponential function of time: Z aebt.
Model C used enrollment as a percentage of the college age population assumed
to be a linear function of time.
(1) Total enrollment of undergraduates for the state was obtained using 18-21

year olds. The same model was applied to individual colleges and the results
summed to obtain the state total.

(2) Freshman as a percentage of 18 year olds was projected for the state. Average
advancement ratios were used to obtain other classifications. The same model
was applied to individual colleges and the results summed to obtain the state
total.

Model D used enrollment as a percentage of 18-21 year olds assumed to be an ex-
ponential function of time: w = aebt.
Model E used enrollment as a percentage of 18-21 year olds as a constant using
the value in 1954. Model F used enrollment as a percentage of 18-21 year olds
assumed to be a linear function of time until 300/0 was reached. Then the constant
300/0 was used. (This was the same as Model C until 30% was reached.)

4. Twelfth grade enrollment projections were made using three models.
Model 1 used the ratio of those born 17 years earlier considered as a constant. The
constant was obtained by applying mortality rates through age 12 and then ad-
vancement ratios for the 8th, 9th, 10th, 11th, and 12th grades. A 5°/o in-migration
factor was also applied.
Model 2 applied average advancement ratios (1948-55) to the enrollments in
grades 1-12.
Model 3 used the percentage of 17 year olds in the 12th grade as a linear function
of time.

5. Graduate enrollment projections were made using two models.
Model X assumed the ratio of graduate enrollment to the freshmen for the same
year and the seniors for the previous year to be a linear function of time.
Model Y as.,umed the number of graduates was a linear function of the freshmen
for the same year and the seniors for the preceding year.
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Parkhurst, Nelson and Suddarth, Betty. Potential Enrollment for Indiana Colleges and
Universities. Higher Education in Indiana: Needs and Resources: 1968-1985.Indiana Ad-
visory Commission on Academic Facilities. 1968.

Linear regression was u2ed to project undergraduate and graduate enrollments for
various institutions, the state and by men/women as a percentage of the college-age pop-
ulation. A mathematical summary is included.

Methodology:

1. Population and birth data were obtained. Births were corrected for underregistra-
tion and mortality rates applied to get 18-21 year olds.

2. Base period used was from 1950 to 1967.
3. Undergraduate projections were based on past enrollment expressed as a percen-

tage of the college-age population. The percentage was projected as a linear func-
tion of time.
a. Model UPM-1 was based on total undergraduate enrollment as a percentage of

18-21 year olds. The total enrollments were divided into classes based on
average percentages tar the last five years.

b. Model UPM-2 was based on freshman enrollment as a percentage of the 18
year olds. Average advancement ratios were applied to obtain other classes.

c. Model UPM-3 and Model UPM-4 were the same as Model UPM-1 and Model
UPM-2 but were obtained by institutions and then totalled for the state.

d. Additional categorizations by men and women, size of institution, and
public/private were obtained by various linear regressions.

4. Graduate projections were made by using a linear relationship between time and
the ratio of graduate students to the sum of the freshmen for the same year and
the seniors for the preceding year. This ratio was applied to both Model UPM-1
and Model UPM-2.

5. Regional campus enrollments were projected also as a percentage of the 22-35
year olds for the appropriate county.
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IOWA

Cresap. McCormick and Paget, Management Consultants. An Enrollment Projection
Study. Iowa Coordinating Council for Post High School Education. August, 1968.

This study, prepared by management consultants, projected headcount and FTE enroll-
ment by sex. student origin, attendance status (full and part time), and institution. Projec-
tions were made for 39 private colleges, 3 Regents' institutions, and 15 area schools in the
State of Iowa. Proprietary vocational-technical schools were excluded. No model was
presented. Projections were made through 1980.

Methodology:

No actual methodology was presented although references were made to numerous in-
terviews and questionnaires which were used. Mention was made that college enrollment
rates were forecast using population projections. Several adjustments were made to the
projections. These included:

1. Iowa resident enrollment in private colleges was adjusted downward.
2. Projections of area schools were scaled downward on the basis of tax bases and

demographic bases.
3. The growth of the Regents' institutions was adjusted to reflect out-of-state

recruiting efforts.

Some of the factors considered were:

1. For private schools

a. The effect of tuition aid programs in neighboring states on Iowa's in-migration.
b. The developing system of area schools.
c Enrollment ceilings.
d. Out-of-state recruiting policies.

2. For area schools

a. Major demographic trends of the district.
b. The district's level of industrial development.
c. Proximity to Regents' and private institutions.
d. Emphasis to be placed on the arts and sciences curriculum.

3. For Regents' institutions

a The number of expected transfers from junior colleges.
b The effect of area schools on lower division enrollments.
c. The demographic base of the college age population.
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Midwest Research Institution. An Enrollment Projection Study. For Norman Kladstrup,
Higher Education Facilities Commission of the State of Iowa. 1973.

This study, initiated by the Higher Education Facilities Commission for the State of Iowa,
projected enrollments by Regents' (public universities), private, ano area (community)
schools. Projections were subdivided also by graduate and undergraduate, mal3 and
female, full-time, and part-time, and resident and non-resident.

Methodology:

Estimates were made to obtain the 18-24 year old population for Iowa. A "propensity" fac-
tor, the percentage of college-age population (18-24) going to college, was projected us-
ing a first order autoregression equation. The equation was given but a subjective factor
added was not given. The specific base period was not mentioned but the figures indicate
the period started with 1960.

The "propensity" factor projection was used as follows:

1. Total headcount for the state was obtained using the estimated 18-24 year olds.
2. Second degree polynomial regression analyses were used on the propensity fac-

tor to portion out the type and institutional share. The same technique was used
for other subdivisions but no equations or base period were presented.

Additional factors considered were:

1. Adult education was difficult to define and almost impossible to predict. Data were
not available for the University of Iowa. No adult education projections were
made.

2. Migration was eliminated as a factor.
3. No predictions were made for specialized schools such as business or nursing.
4. Projections were adjusted subjectively by a factor called a "shock" factor.
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KANSAS

Anderson, Kenneth E. and Smith, George B. A Study of Enrollment Trends in Higher
Education in Kansas. State Education Commission. February, 1973,

This study projected total headcount enrollment from 1973-82 by institution for the State
of Kansas. Total state enrollments were projected using linear regression on the sum of
the 12th graders of the previous four years. Enrollments were assigned to an institution
by applying its percentage of the Kansas enrollment. This percentage was obtained by
using linear regression, from 1951-1972. The actual equations and coefficients used are
given.

Methodology:

1. The study excluded vocational-technical colleges.
2 Enrollment in Kansas elementary and secondary schools was compiled.
3. Survival rates were calculated to project the number of 12th graders.
4 The sum of the 12th graders of the previous four years was used as the population

base to project total headcount enrollment.
5. These data (1954-55 to 1971-72) and the total headcount enrollment (1955-56 to

1972-73) were used as the two variables in a linear regression equation.
6. The percentage each school's enrollment is of the state total was tabulated for

1963 to 1972 and a projection of percentages obtained by linear regression for
1973 to 1982.

7 These percentages were applied to the projected total enrollments.
8 In cases of short histories, an average percentage increase was used to project the

desired percentages.
9 The standard error of the fitted line was calculated and upper and lower limits on

the projected numbers were obtained by adding and subtracting one standard
error. By the author's admission, the application of a standard error to an ex-

, trapolation is of dubious value.
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KENTUCKY

Thompson, Ronald B. Projected Enrollments, Colleges and Universities, Commonwealth
of Kentucky, 1972-1985. 1972.

This study projected headcount and FTE enrollments by institution for all colleges and
universities in the State of Kentucky by level (graduate and undergraduate) through 1985.

Methodology:

The methods used are virtually identical to the 1973 Ohio study by the same author which
has been reviewed in more detail in this report. The demographic base used was a one to
three county area for those institutions drawing at least 70% cl their enrollment from that
area. For those with more geographically dispersed enrollments, the state as a whole was
used. The FTE figures were obtained by using a five year (1967-1971) average of the
percentage FTE enrollment was of headcount enrollment.
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LOUISIANA

Louisiana Coordinating Council for Higher Education. Enrollment Estimations for Twen-
ty-Four Public and Private Institutions of Higher Education, State of Louisiana. 1973.

This study utilized births for each parish (county) to estimate first grade enrollments.
Grade to grade enrollments were then generated from there. Thus, the number of 12th
graders graduating from high school was estimated. A two year average of the ratio of
high school graduates to college freshmen the following year was used and increased by

of 1 percent each year starting in 1971 to obtain statewide freshman project .ns.
These were allocated to individual schools on the basis of their average for the last two
years. Also, two year average advancement ratios were used for other classes. Un-
classified. law and evening division students were estimated on the basis of a two year
average ratio with the total undergraduates. Masters degree enrollments were based on
previous senior enrollments. Doctoral degree enrollments were based on masters degree
enrollments. No additional methodology was given.

The following assumptions were given:

1. The live birth rate will continue to decline. (The authors used the term "birth rate"
but they were referring to live births.)

2. The percentage of high school graduates entering college will remain the same.
3. Attrition rates will remain stable.
4. institutions will attract the same percent of high school graduates, transfer

students and out-of-state students.
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NEBRASYA

Nebraska Higher Education Facilities Commission. Nebraska Enrollment Projection
System 1972-1977. 1973.

This study included the traditional postsecondary institutions subdivided by public and
private. The vocation& technical schools were not included because of definitional
problems and lack of data. A computerized system was developed for long range plan-
ning. It was not intended for direct use in the budgetary process. The study stated that
the projection depends on the accuracy of the historical data and the continuation of
current trend:,. The projections used the previous year's data although some use was
made of historical trends for incoming students.

The following subsystems were described:

1. The Statistical Enrollment Projection Subsystem
a. This system decides, using historical data, how many students will move into

postsecondary institutions from the twelfth grade. In-state freshmen are es-
timated by county.

b. Out-of-state freshmen, new graduate students and new professional students
are also obtained from this system.

c. State-wide projections are distributed to the institutions on the previous year's
percentages.

2. Student Flow Subsystem
a. Inputs include incoming students from 1 above, transfers and continuing

students. The University of Nebraska could not provide transfer data which
could affect the projections.

Springer. Colby H. and Strumwasser. Michael J. Nebraska Enrollment Projection System.
An Overview. Systems Research Inc. 1972.

This report discussed the development of "The Nebraska Enrollment Projection System".
The system depends on a data base representing historical data that can be revised each
year and allows for feedback. It included all the institutions of the state. Projections are
made in the aggregate tc preclude over-projection by institutions. Problems involved in
the definitions of categories were discussed.

The following four methods were discussed:

1 Survey-sampling techniques which identify representative samples and question
these individuals about institutional preferences and enrollment plans.

2 Demographics defined as projections based on population estimates and par-
ticipation rates.
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3. Ratio techniques defined as techniques utilizing the probabilities of moving from
one "state" to another.

4. Markov process which is similar to 3 but can represent more subdivisions, for ex-
ample. transfers, beginners, exits, etc.

Methodology:

A. The Student Flow Model was based on a Markov process which utilized the following
information:

1. First time entering freshmen from Nebraska high schools, by county, were dis-
tributed according to institutional tradition.
a. A regression or "relationship" was utilized between new freshmen in a given

year and the average number of freshmen for the previous four years and the
number of 12th graders from the previous year. Other variables were tried but
they did not add anything.

2. First time entering freshmen from outside the state.
a. Out-of-state freshmen were projected as a fraction of in-state freshmen for

each institution using the latest observation.
3. Students entering graduate school.
4. Students entering professional schools.

a. New students for graduate and professional schools were based on the
average increase for the last three years if it was monotonically increasing.
Otherwise the average of the last three years was used.

5. Other student categories, such as. continuers, transfers, etc., were based on prior
year distributions. It is possible to override these probabilities if desired.
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NEW HAMPSHIRE

Educational Research and Services Corporation. New Hampshire Higher Education
Enrollment Projections, 1969-1970 Report. New Hampshire Higher Education Facilities
Commission. 1970.

This study projected first time undergraduates from New Hampshire by high school and
contri of postsecondary institution attended (four year institutions and other in-
stitutions). The study included a review of a few other studies.

Methodology:

No actual methodology was presented. The number of high school graduates from each
New Hampshire high school was projected for ten years. These were categorized as
those going on to four year postsecondary institutions, those going on to other
postsecondary institutions and those not going on to postsecondary institutions. Projec-
tions were "based on current education patterns of high school graduates as reported by
the New Hampshire State Education Department".
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NEW YORK

Shea, Thomas H. Enrollment Projections: 1968-1980New York State Higher Education.
State Education Department, Office of Planning in Higher Education. 1968.

This study projected enrollment by year until 1980, by control (State University of New
York, City University of New York, private schools) and by level (associate, bac-
calaureate. first professional, graduate) using high school graduates and increasing
trends. It assumed a positive change in the in-migration of students. No mathematical
model was presented although one was apparently used. Subjective factors were allowed
to influence the projections.

Methodology:

A. Planning Projection

The specific mathematics were not presented. The study provided an update and an in-
corporat!on of a 1967 "historical trend" model. Certain other factors were used to modify
the 1967 projection. Specific aspects included:

1. The historical trend prOjection was based on the ratio of undergraduates to the
sum of the four preceding years' high school graduates averaged over the last
three years. The categoriesundergraduate, graduate, and first professional
were projected on a statewide basis.

2. "A growth factor projection" projected enrollments in 12 categories of a 3x4
"matrix": State University of New York. City University of New York. and private in-
stitutions versus associate. baccalaureate, first professional, and graduate.
Assumed constraints on expansion of facilities were incorporated. The "best fit"
for the data was obtained by appl7ing projection factors to the base year 1964, and
projecting also 1965, 1966, and 1967 enrollments.

3. An "attractiveness index" was applied to each category. It assumed an increasing-
ly positive change in the in-migration of students. This was based on the belief
that New York colleges would become more attractive to students. Graduate
students were projected as an increasing ratio to undergraduates.

4. A "composite projection" was arrived at by incorporating all of the above.

B. Potential Projection

This predicted the number of students that "should" attend college if all financial restric-
tions were removed. It assumed that a certain percentage of high school graduates aged
18-24 "should" attend. Attrition rates were arrived at by intuition to project enrollments
beyond the freshmen level.
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OHIO

Thompson, Ronald a. Projected Enrollments, Institutions of Higher Education, State of
Ohio 1973-1982. June, 1973.

This study projected headcount enrollments by campus and level (undergraduates and
graduates) for all institutions in Ohio by year through 1989. The projection utilized coun-
ty births, first grade enrollments, and high school graduates. Specific projection models
were not presented.

Methodology:

A. For each county the following was done:

1. Births were tabulated (1942-1971).
2. First grade enrollment was tabulated (1948-1972). Data on enrollments in private

elementary schools previous to 1968 were not available. Therefore, an estimate
was made based on the ratio of total enrollment to public enrollment for 1968-
1972.

3. The ratio of first grade enrollment to births six years previous was calculated. Bas-
ed on this data, the first grade enrollment was projected for 1973-1977. No specific
method was given.

4 High schc )1 graduates were tabulated (1969-1972). Data from private schools
were created by decreasing fall 12th grade enrollments by 2% for 1968-1972. Data
previous to 1968 for private sclools were estimated as in 2 above.

5. The ratio of high school graduates to first graders twelve years previous was
calculated. This ratio was projected and applied to first grade enrollments to ob-
tain projected high school graduates. No method was presented although it was
noted that comments from school superintendents were used to modify the pro-
jections.

6 Four and two year "potential college attendance" pools were obtained by sum-
ming the number of high school graduates for the appropriate years.

B. The enrollment of each campus in each county was established. An area consisting of
the counties from which the campus drew at least 700/o of its enrollment was then
found The potential four and two year enrollment pools for each area were calculated
by summing the respective pools over the counties of the area.

C Campus projections

1 For undergraduates. enrollment as a percentage of the potential pool was pro-
jected through 1989.

2 For graduate students, the two year potential pool of four years earlier was used.
Enrollment as a percentage of this pool was then projected through 1989. This
assumed that most graduate students are enrolled for two years and begin im-
mediately after receiving a baccalaureate degree.
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3. The projection technique was not presented. However, most campuses were pro-
jected to have a constant percentage of their pool after slight dips or rises.
Schools having professional students whose enrollment is arbitrary were allowed
to make their own projections. Institutional enrollment ceilings and plans to ex-
pand from two year to four year programs were used as guidelines.
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VIRGINIA

State Council of Higher Education for Virginia. Higher Education And Projected Enroll-
ment 1960-1982. October, 1972.

This study projected headcount and FTE enrollment as a total in Virginia public and
private colleges. It included Virginia students goi.ig out of the state and out-of-state
students coming into Virginia. The projection used 18-21 and 18-24 year old age groups.

Methodology:

A general description rather than an actual model was presented. The use of several
assumptions was not clearly defined. Historical bases were not always presented. Three
series of projections were made. The assumptions made included:

A. General assumptions

1. A minor decrease in net out-migration. (This was based on a planned develop-
ment of community colleges.)

2. Retention rates woulo remain the same.
3. A significantly larger number of transfer students would add to junior class

enrollments of senior colleges.

B. Series 1 assumptions

1. There would be a rapid increase in enrollments in the first half of the 1970's due to
the expansion of community and regional colleges. A more moderate increase in
the enrollment !ate would occur in the latter part of the decade. The decade's
average annual increase in the enrollment rate would be 750/0 of the average an-
nual increase from 1960 to 1970. However, 89°/0 of the increase would be between
1970 and 1976, and after 1976, the enrollment rate will increase but at a decreasing
rate.

2. There would be no major financial aid changes.
3. Tuition and fees would remain essentially unchanged in constant dollars.
4. Virginia would not reach the national average in terms of the percentage of

students graduating from high school.

C. Series 2 assumptions

1. Community colleges would exert a greater influence on increasing the enrollment
rate beyond 1976 than in series 1.

2. Increased financial aid would increase the enrollment rate.
3. The percentage of students who would be graduating from high school was

higher than that assumed for series 1.
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D. Series 3 assumptions

This was a projection of a goal and reflected what the authors believe should but not
necessarily would occur. The desired goal was for Virginia to achieve the national
enrollment rate by 1980.

E. Specific methods used

1 The enrollment rates of 18-21 and 18-24 year olds were used. The study did not
specify which age group was used with which projection series.

2. Comparisons of projections based on four different age groups from 18-34 years
old showed no significant differences.

3. Projections for students in the private sector, going out of the state, and coming
from out of the state were common to all series.

4. Private sector enrollment was assumed to increase at an annual rate of 2%
through 1978 and more slowly after that.

5... The number of out-of-state students attending public colleges in Virginia was
found by assuming that their percentage of total public enrollment would be
16.4% in 1980, a figure slightly less than the figure at the time of the projection.

6. The number of out-of-state students attending Virginia private colleges was ob-
tained by assuming their percentage of total private enrollment to be constant.

7. FTE enroNfnent was projected based on its historical ratio (not presented) to
headcount enrollment. The ratio was projected to dip until 1976 and remain cons-
tant afterwards.
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WASHINGTON

Office of Planning and Fiscal Management. Higher Education Enrollment Projections.
Olympia, Washington. 1970.

This study provided a software package utilizing Markov and student flow techniques
designed to project undergraduate enrollments by class level by institution for the State
of Washington for as many years as desired. No actual projections were presented. The
study included a good overview of several enrollment projection techniques. It also
reviewed the flow model of the National Center for Educational Statistics which was
similar to the one developed in the study.

Methodology:

Projections could be obtained by this model year by year with the previous year's projec-
tion needed before the next can be made. Two types of input are needed: the enrollments
from the previous year and various demographic data. Probabilities of students moving
between various categories are applied to these inputs, and the enrollment is projectea
for the next year. This can then be used as input data for the succeeding year's enroll-
ment projection. Specific aspects include:

1. Undergraduate students are kept track of by class level and by institution.
2. The demographic inputs include:

a. The nurober of high school graduates in Washington (This must be obtained
independent of this model.)

b. The number of 18-29 year olds in Washington (This is used to project those in
the military, "other in-state", and "other out-of-state" categories. These three
categories and the number of high school graduates are the inputs from which
new entrants are calculated.)

3. A matrix which contains the probabilities of students moving from one category to
another is applied to the enrollment and demographic inputs. The result is the
succeeding year's enrollment classified by level and institution.

4. The probabilities of the transition matrix are constant throughout the projection
period, and thus no trends can be incorporated. The model might be modified to
allow for the inclusion of trends. No attempt was made to do this, however.

5. Within the transition matrix, students are categorized as entrants, continuers,
transfers. and exiters.

6 The student classifications of first professional, graduate and special are pro-
jected by the individual institutions and added on.

7. FTE's are generated by applying a ratio by level and it titution to the headcount.


